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ABSTRACT: 

PROBLEM TO BE SOLVED: To actualize selective back pressure on which efficient flow control 
is based only as to some selected flows. SOLUTION: A packed or cell inputted from the input 
port of a switch core 41 is temporarily stored in a queue provided for each flow and then 
outputted from the output port through a multiplexer. When a trailing device in the 
communication equipment makes a request to stop a flow, a back pressure module 1 1 stops the 
flow by sending a notice showing that the queue is empty* to a scheduler 43. At a request to 
restart the flow which is made by the trailing device, the back pressure module 1 1 restarts the 
flow by sending a notice indicating that the queue is not empt/ to the scheduler 4. 
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m5ittOTiaiiaw=5:*t«t3&«35co^ji^N'^-y hxa-t 

•y r U >y i^^t i/A-;l^a»rt-S^ >■ h a- 
a}*it*»'aira7O-<0>'N*^^yhXttHr/KDaS:^3 

>''\>y:?TL"yi^-Vt i^' — ;l' i: . luiE>'^' -y ^' Tl^ -y i^-v 
•y ^' ri^ -y i^-V* ^>S<t/^^ a-<0*t«*JS 

mm.. 

imsm 3 ] 1 xii 2 izsem<^mmmmizti\>^ 
f=f§iii.t«o-e*)0. .rwN-ir.y ^x^i-b;^^S:^^'•y^r 

(000 1] 

SreSI-f SIS(OV^'^^•y h^ATM(AsynchronousTransfe 
[0002J 

a-C^^LT^-y hV-^'?-J^jSL. 



jift^S3 5~3 7(:«^$fiTv^i., mmmirmz 

•C*>S. g^li. 1tSt^t<oejSKS:ffll^Tt^<. ^-y 

hS:. ^mtziiii]^-hi:sSMLLx\.^i, mmmmss 

mm%:fii(oay\::a.—!'Ximmimi,z^-t^, z<7) 
mizmm^mx-'m-ti ztiz}:o. ^yif^-^mx- 
(^mm^^miz-tt. mma. x-^'S->''<^^ yhtcK«j 

0. ^'iiryhii^^bLXBM-i'iZbX^O, ATM 

m^i:mom^ii. ^-^-y-yh^r^^oizm^itLtz-tJUi: 

yh^&^•th^'c^>■t)\^^mm•r^Wr^x'i>mm 
mx'hh. ^^■>-'yhb-t)UbmzmiLxmmti>'£m 

-yVZ-^fVi bmi.ti>. 

[00031 msff)^^ h^-9X'\i. mm^m.ii^L 
xoyt^jL-^b n y t j.-^'co^-ca«*«fi=i)*i.s . 
::<mm<^miiiyo~b'^^, mmconsib^j:^^- 
^'fc(±. *jT)u^^j^<mm'^pff)m(>z. mmcom^ 

L.i;t'3rV^iO*<*S, liT^ll. QoS (Quality of S 

ervice : -^--h'XfnK) *-'-^:l±t«^v:ni.it®**fc 

^'yh'7~:^comm^mi^?>^<Misf>tz\\ -t^ 

[ 0 0 0 4 ] -e^T'. as^atcfcv^Tti. t-TQ o s 
mtsm^miz-:>\^xiiQos^mi^<xMi\'m 

tT. :^-yh'7-:7tf5ffifflS!»*^Sa6Sii:35rfT'#&. 
[ 0 0 0 5 ] ^tf-C^N'^-y 

**5»t]R«. ^bm^Tt imz'^hM:XwM(7)mW!mE 

imizii. mm(omm.i)^^^->- y hi^i-rmihti^fi^i: 
'^ff)m^<^mmizmii-hzbx^ffo. mx.^i. mL<r> 

mm.m.zm^Xhhf^'ir -y hZ-fe/l'i&SftJRS^'N'-y 7 T 
BuS<7)iia'^<lS:#ih^l.J:djBartS. S^fc. VN' y 

7rt}S*oTv^s>'N'^-yh«fi3&f, ^(m^omm 

fi<^«& A'.y ^ri^ <y i^A- kDf^. 
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1 0 0 0 6 ] t ^ ^T'. mmmmcomi-y^^K-m^iz 
looo7]mkm/s^zi:^)mmy^•y':^ru•yi^^'^ 

[0 0 08] 4 l«X-f •yf-3T-CS)»), n+l*<OA 

<OA:^j;K-h (A:^jK-hx) tai:'3JK-h (ai:^jK- 
s•c^o^*^^^^s■^:'^>& . ^ ^^a^jjk- h x t aj:;j.-K- 

[ 0 0 0 9 J X>f •yf-3T4 1 fcAoTA^i^aJSiT'tO 

y h(7)mti^m5izm.mtz^. xij^tifi^^-y 

ay 5 1-5 3 T^^ilfz y a-J4 . *jlfigMrt 
XUyxD-lD (Identifier) Sr^LT^-TCttC-r 

5 5~5 9tC-B.§;if>fLS. FIF 
O (First In First Out : 5t(C;A<T^ct<0*>^>3ttC:SXO 

/^f-7■^^1^6 U4, 70-mc^»t:'::^a.-5 5~5 
liJ'h . mm^Zf-^y -y h/-by|/S:]R 0 aji-i i: "Ci^ 

$tlTV^S (64~6 6) , 

[00 10] 04<O^r:«.-3>bO-74 2{4, 7.^ -y 
f-v h y y ^J'X 5 4 ^WZ^ i-{c^N-^r .y h/-b;US:A 

0-74 2*»^>Ji, t'i0^i-{=AfLl.^^*>*%i.^> 
it. dm^a-r^v^T^'^-^ y h/-b;l'*i^i-tAix^>*l 
t-tz. dfjL-n>-hQ-7 4 2<4. tt!^)-r'<.^>'N*^^ 
•y h/-b;l'Srx>f .y^3r4 l(:eiS. c:<x<i>fc:S-:J 

V^T, X-f •y^3r4 lrtS5c7)-7;Pf-7'U^'-9-6 1~6 
6J4, f^^'/Y/M)Vi^:L-55'--5 9i)^hm^L 



[00111 as-em^c^tfcait. f^^ v v/^ 

)V<r>-k^i^:i.-\,zxtihm^%>-^mx:hh. L*>L. 

A-^.yh/-t;i/$:iaig-rsftffl^t';^^(ti»«oT'ts 

;<^U71J4, JyH->ft'Jn>'hD-57 2fcJ:-?T» 
^a^tB^;^i^ajL*>'$lJ«?tlTV^&. ^ffl^^r'J 7 lO 

hO-7 7 2*ii^6>'N->->y h^!H?T-^-rw t ti- 
S. =*jL-a>'hn-54 2<0rt»tJ4, 7n-45fcJt 

14. ^'N-^ y Y/-^)i^mzVi'<X>h^\.^X\ v\*^r.y h 

[OO12]06tli>l^T. i'7y7-f ^r-i^3>'5 1 
~5 3fcJ:-5T70-*«|$^$tl.>tA'ir-y V/Aiz)V)fix 

■i-/i-7Y'J y^X3Al.zX)}^flfzh. X>f>yf-7h 
y y :?7. 5 4J4-C-C07n- 1 D $-df i-n^' hn-5(c 
iifirt-^. -mi. X^-y^Vhy>y:?X5 4l4. 

ffl^ t U 3 y h n-9 7 2 ^$(H9P LT't<0>''?^^>y h/-b 

yho-7 7 2J4. /N-^j^-y ^ilSlJ^i&^A-a>'^o- 
942fc:a^arfs. de-A-3yhD-54 2(4. 70- 

fih^:>.-{izj-<^'vvmm-^m^ms. ^:j.-tphf^ 

?^i:#*-t=ftS<t3t7n- 1 Dj&^f jL-ay 
4 2*»f>ftffl^^:'Jnyha-57 2tciK3]$ix. ^tffl 
^^rU 7 1 tf-hUmh^^lr y h/-fe;P*>TXOaiSii 
KOai$*lJt'''?i)^'y b/-fe;W47o-I DtlSr^l,^ 

xnmth a3^)>'^'•y 7 r 7 3-7 5tc-fi»i!aiiiifc 

[00131 J31TT14, IftHBW^^^tW/ctfjfc:, 
^/^r;^^:H5^#A~5 5~5 9tcafirtl.«^'CI4 
=5r<. 06<7)j^^tU7H;:iBtetS«^S:t^LT 

1 0 0 1 4 1 H4<0=^f a-ny hn-94 2 

-74 3<oisi<ojifi« . Wi^<^m^m.X'h hyu-i 

D(i^4 4. ::cOit-^MlJ$lJffllt-SQ^<y-y Kfl-^4 
5 . S A y .y Hfi#4 6 . &lf > xyrr- -< m^A 7 tc 

a-7-^7D-l D$rfii.|,fcgi{4, ^A-aybn- 
7 4 2*^7 D- I D 4 4 fctiJ:>J 
QAy .y Hfi-^4 5 2:r-9--hf I.. 7,iri; 
jL-7*»<^>^jL-3ybn-54 2tC7D-I D^e;t 
St ^{4. =3f i-nyhn-7 4 2*«7n-I D5rJJ^r 
iin<o€^T'«>& 4 4 {caj:>3 S/N'y -y Ym^A 6 * 
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[00 1 5] ^jL-r;>'ho-74 2Ji. ^a-KAo 

X^ri;a-54 3(C'ec7)©5:jl»rtl.. :Rft:WWi. 7 
o-I DS:«:^|nl<7)fl^T'J)i.4 4taJ:'3L. Qvn''J 
•yHm#4 5'&r-t-W. 
[00 161 X^r>'-jL-74 3{i^f Jt-3yha— 7 4 

s. ftftWtctt, 7D-iD&3R:frr&i^fi#«-c*>«.4 

4(caJ:^3L. SA>J.yH^i^4 6^r-9--hfi.. =¥i 
-3yhD-74 2«. ^j.-*»(i»'N-ir.y h^iJ^fJrlX 

2 ti* "5 . -fiOVN-^^ 'y hZ-^Jl'^^ji t 'J 7 1 *»i9]R 

OajLTai*>'<-y7r7 3?:igTaJ:^)$-t*:S, 

-y hilgiHFiSrJR 0 ttJ-Ti fc T'^ A-*<SK^r-5^: 
^jL-3yhD-74 2{iXiri;A-54 3t: 

2{i. xi^rx-ffl-f-4 7Srr-9--h^l.. 
[OO17l3|s:0ye{i. -ffl<0^jL-3>ho-7 4 2 
i:Xt)r>''A-74 3*«, :^T<0ai^):lf-hfc:«Jt51-|.. 

3>ho-74 2i::^iri;j,_74 3(i^ ^pi^Sijr«-iK 
-^^c^ttS■9--t';^S:^T-5•CV^S. ^^ffl^^ 'J7 1*> 
^>^^i:^3>'^'>y7r 7 3~7 S^WN'^r-y h/-t;P<7)eM 
Ji. aJ^J>'^'«y 7 r 7 3-7 5ti*t^n^'/ V/^)iifi^i} 

^tu 7 i*^^>ai:^j>'<y 7r 7 3~7 5'\<nmmtmt 

■^K-^htlhtK a3:^3A'-y 7 r 7 3-7 5ti>t>/^'r >y h 

[00 18] X^i/jL-74 3<08StEtOV^T, iOP 
L<iJiW-i.. X^>''i-7 4 3{4. 70-IDi:aj^> 

r^-vb<m^. aj*;K-ho:t-rs^iif«*>^,#7 

n-74 23&><i>70- 1 D^rSftffiS^l kT Tdf jL-A« 
^T'^<^ofcj Zbi'ff\ht. -e070-lD-CS^$ 
^r|,^jL-tJt^|,JgS^ (-»?--b';?.) $r, x^ri;^-^ 
4 3i7)j!!iai^^{cjn;cl.. if-h'XiOW^k^roTv^l, 

=5r^ttf. m-ri>7a-ID$rxyj/A-74 3J4^iL 



-3ybn-74 2fce;e., c:ixfc:J:»)x>f •yf-ar4 
lT'{4^i-A»4»'N*y y h/^)Vim*)\^^flh. ^£7) 
|g. tL. dfi-3yhn-74 2*»4.<7)xyrx-ffi 

[ 0 0 1 9 ] eSI^J^SrSiJ 0 S J i^-<Oft^W=&- 
UT. ^^^«y h<^)«^{4DDR(Deficit Round R 

obin)*>\ -feyPiOJ^^JlWRR (Weighted Round Robin) 

<m^\,ziSi-^x. aj:Jj4f-h<oe«^«i&7u-oisi-c 

^,(47o-<^a»fcJkML>t:»if<t^N'ir-,h/-fe7PS-aj 

[00 201 a4<?)CPU (Central Processing Ini 

igfi) 4 8(1. )WisiS3 6^$-'ga-rs. #{c:. 

>y ^' >y i'^tcgl LTI±. ;K- h z*»<i>Slt3t*Jffllffl 
^N-^<y h/'-b;l^S:»S?LT7n-S:SfJfflhr4«|gSr^r-r 
-r^ri?^. ai:'j^*»^>''N'-y:77'U-yi^^S-S{tTai 
:^j5:f?±-ri.7o-t4. xYV:x.-vA3\,zmiXhh 
m-K-h^rilLT. CPU4 8*s-etf07O-c^a;^ii$r 
OtC-ri.. ai:'j5fei7)yN'.y:7rUyj^A'*i*PI^$ilTai:>J 
*Bia^67n-K-:>v>T«, CPU4 8*S-e<07o— 

rtg8fcS>S 7 o-<oM;?iS: C P U 4 83&«S§ S k 
>'N' y^'7-V-y>-vtJ:S7O-<0l?± ||g|i&S9ffll 

[0021 ] 04cO»JW^\-^r.y h/-fe;k^gR4 9«i. 

a<iiig3 6*^fl^!<7)tls^c^^^:>]•ri.*Jffllffl>'^•^^•y v/^ 

^iiTvisyt^r-y ^/-b;^^7)a^3l^;tT>'•^•y ^^rw -y 
^ tc J: S 7 u-<o<f± • Sgi^ . *ai<iilS 3 6 coA:^] 
5fe^ei.S^«>«^«ffl>'>?i^>yh/-b;l'S:4lS-tS. $J 

W^tr-, Y/^)V^UA<i^'mzW,rf\z. C PU4 

8*«c:<oa^^aaafii;t2.tsist,, ^>■^5^l^rflg•cifc 

[0022] 

[feBB*«»SllLJ:dt-ri.il5S] *>*»I.^S^Ojifi^g 
•yi^^S-SI^SUiptt&i:. f^ScoilflggtJi. :it 

[ 0 0 2 3 ] t, VkWmmm^hny u-amk. 
g<7)a^igM{l-?•<^Jt'^t#^^^^•^■y hZ-fe^PSr-H^ 
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[00241 HRt=. 7D-i<0^W-hS:Rit 

RiX (Trtt+TprocN + TfiocS ) 
RiX (Tjtt+TprocN + TpiocR) 

[00271 SS^W/N' y ^'Tl^ y i^A-li, 
0 (A.y^'7-^.yi^^fc:J:S7a-ff±mf) . 

m<. d:&<mmmmizii:ki^^j:^<-7yr^mi:&mt 

[0 0 2 81 tti. y^y\^a\:>izx h&^^mtnm 
O'^Xcotiih. m^comiz^~t'Xcr>MMlt^j:'^X\^l 
^Xcr>^ jL-?r«^fc«QE-rs t . m;f*-i}< 0 e^y d- 
tznixi>imifi^htii.:ibtz^j:*). ^(Diffsmm 
mkX'3>i. ffi^0c07o-*<#<^r&t. nigtmaj 

^j:<^j:r,XLto. 

[00291 *f6BBfi. in4><7)^S-)»*-rS/::J6{:|i] 

fi^^titzi^cox'h <o . msm^<y ^ri- -y i^-rizx & y 
I. 

[00301 

^l^mm^ii. ^^iry hX{±-feyPS-A*U, lift 



yr^-w±i:m^immm^'<^y hz-^ti^^tx 
mm^mizmmi tx'iZ'm^j:m^t:T„,,^ 

tl. *jlfillST70-f?it^SrrS$iJffllffl>N-i^-y 
izm^Xiiyo- i £0^A-2r3r-VN'-7D-$-<J:^(,^ 

(1) 

JggO/N' y 7r«Sft^:^^ < ^'{^■•y hZ-fc/kfet^ 
{z^if>izm^X\^hmizl^j:ifti\i^^^\\ 
[00261 HRtc, *aftJiaT-7n-Sg3$rS*^ 
l.*Jiaiffl>'N*ir.y h/-b;l^^SmLT*>^. |||g{C7n- 

St. »:S^^B{;:fcv^Tfi7o-i Sr^Wih.$-fr^rv> 

(2) 

^tfzmiziii:h-rhmm^mizti\,^x. mi^:^-ff)m 

<^«ilEte«r*t<Bi&a«arr'&>N*«y i^ru-y '^-e=e-jA-/\^ 
X'hr,x. aJ:ft5fe*-^.fiiB7n-£0>'N-^.yhX{i-fe;K7) 

:>J3t*»i9friB7n-<^.''C^"/ hX«-fe;Koai:*)^Sia^ 

ri^ y v'-vti/^jL-;i^t. lilies A-3>'bD-7atx 

[0031] A>*>l.«{Cfll«$^l.TV^-S,£OT\ X^TvjL 
X\ A.7^'7•^•y>'^t>'*JL-y^(?)a»^^J:S>'^•^^•y h 

[0032] 2 ffmmmmn. y hxii-b/i. 
^sL-iz-sM^ LtzW:iztii:fji-mmmsizii\^x . 

■ri>^A-3>'bo-7t. ai:']$fe*>'c.|qie7o-<;)y'? 
^r>yhX<4-b;KoaJ:']2:f?±-ri.S3J*%it<f, ^i- 
**2<o«®$:xiri;i-7{;a3aiL, aj:'j5fe*»^.Biiie7 
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[00333 i)^i)^hmizm&^tlX\>'^hff)X\ X'ri/^ 

[00341 mim3<mmmM. mim i xi4 2 

hXli-fe;P$r>'^ y :^ri^>yi^A'^vjL-;UA5S{tffioT 
[0035] *»*>S«(Cfl!«$*fCV^ScOT. ^'r 

[0036] 

[?|0B<ollifec7)«!S]*^Bg<7)^fia|^@itc^^. 

[0 0 37] ancfcV^T, 3 6tUic7)flF^S:ftLJtgli 
t»-t4. 04(Cfc»tSI§l»^<:Da5^i:l§It«l«gflll«T'J) 

fifes meiZTfKLfzmiiZ. ^^-^--y h/'-feyPS:*-r>'N-^>y h 

[00381 06co=^fi-3>hn-542»4. rtSJt 



i5r01O>'N'y^'r^y^-vt>'a-;H 1 $:gT>?.iri/ 

a-74 3^exl>. xyi/'a-74 3J±, «-7D-{C 

mx^y.-oyy'ti-y4 2^mx.i. f&\m^^^'yhy 
■fe;p^ia54 9J4, aifi^M3 et-i^m^mmz^-t 

[ 0 0 3 9 1 StKWA' >y -y i^-v i * 7 o-iOf? 
1 ^j.-rjyhn-54 2i:X^ri/i_54 3<7) 

iz. jm^-ssim-iXi^i^mim^iiists) . mm 

[0 04 0ja!*S8BT'^:'t:ait:. ^^-ayha- 
74 2J4. X^rv'j.-74 3*»/i>7n-I DS:S(tlXI> 
i;, ^a-3yhD-74 2[^g5c7)J^JC-tS^A-*»/i> 

^rim{f=^fjL-nyhn-54 2{ix>-rT-ffi^l 3 
■tl3$-T-9--h-tl.. 

[0 04 1 1 >'N'-y^'rW>y>'A'^i''jL-;H 114. gft 
K-o itrSJffllffl-'N'i^ 7 h /-fe/Kca-tJv 7 n - fit±-^ 
^^t^iJISrUvrt^tt. ^a-3ybD-7 4 2*i^^r 
vjL-74 3*»^7o-I D^»:tgtt]RS^''f 
(c-^ij-ti-C , xyrr >f fi^ 1 4 SrTif- h-TS . "t'Sr 

3ifiT-f-h^tV^<Xi>) . Ay^'ri'.yi/A-tv'j. 

-;n 1J4 rdfi-JiStc^oTtj tv^daaSTX^ri? 
jL-74 3{Cj*l>. ;^^ri;jL-74 3«, -5-«0 

[0042] ^j.-ayhn-y42bX'y=JjL-y4 

3<os«oaniti. j{:ft^i6i<ofi-ti8'C-*&7o-iDit-^ 

1 5 i: 1 6 , QA>J -/ Kfi^ 1 7 fc 1 8 . Sy\'y -y Hfi 
1 9 1 2 0 SrfflV^T . l^hW-HT-ff^J^lS . Z(Omm 

x\ ^matcm^ifihh. 

[00431 f^'y^rV y VA'^ ^a-ZP 1 1 Stt 
IX-o3t$lJffllffl>'N*ir>y h/Hr/KC^-^l^T^O-i&IIBfft 

74 3t. 7n-lD5r3i»-rs. -r^i>i^>. ^JfA-n 
>bo-54 2*»/i>«55Wl6l<Ofi^'C*S 1 5(C(47 
u- I D*i^§ix-f . QA'U -y Ffi-^ 1 7i)irV- h $ 

1 HI, yu-iDiM:fjt^iff>m^Tt>i> istz^ 
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[00 44] >'N' y:^rW yi^-vti^'j.-;H 1 

[0 04 5] Z<7)miiZ^ A-yJ?7'U>yi^-\'*i^'A-yH 

[0046] 5rt>. SlRWM'-y^'ri/'>yvA'tJ:'970 

itj fcV^^|||gOjittKl5fC7O-i0$l|«{4ff*)*t 

[0047] ULh^rSa LTiftBttS . ^''^ -y Tl^ -/ 
^'tvjL-;n l*»^,xiri;jL-74 3{c:aBai$<iSfi 

n-5 4 2*>^>xy>^^-5 4 3 t:ji»$tLSI9gto« 

•yi^A'ti''jL-;H li)^(^X^i^'jL-y4 3izm^^tl 
y hn-74 2i>^^X^i^:L-y4 3fcattS*iSllig 
3ji'e<07P-JSiJffllJtlfetcif*:>TV^I><0T\ ■e<7)7o 
[0048] r^jL-»4S-c$)*j fc-Sv^Ji 

^-3yhn-74 2*>t(?Di£0a»<i. >''\.y:J'7'V.y 
j/'-Vti^'A-zH l^gTX^rj;jt-54 3fcei.^ii 

[0049] ^rtJ. =^j>.-3yhO-74 2rt<?5^jL- 
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